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Aerosol plays a vital role in the Earth’s radiation budget by scattering and absorbing the incom-
ing solar radiation. In general, the aerosol particles are considered as chemically homogeneous 
spheres in the retrieval techniques of ground and space borne observations [1,2]. Here it is note-
worthy to mention that the atmospheric particles (especially dust particles) are highly nonspheri-
cal in nature [3,4] and the aforesaid assumption may lead to erroneous observations in retrievals. 
For better simulation of optical and radiative properties of aerosols, a good knowledge of aero-
sol’s morphology, chemical composition and internal structure is essential [5,6].  

In present work, we characterize the PM10 (particulate matter with aerodynamic diameter less 
than 10 µm) particles collected form typical arid (the Thar Desert, Rajasthan, India) and typical 
urban (New Delhi, India) environments. The particles were milled several times to investigate 
their internal structure. The EDS (Energy Dispersive X-ray Spectroscopy) spectra were recorded 
after each milling to check the variation in the chemical composition. In arid environment, Fe, 
Ca, C, Al, and Mg rich shell was observed over a Si rich particle. In urban environment, shell of 
Hg, Ag, C, and N was observed over a Cu rich particle. Based on the aforesaid observations, dif-
ferent model shapes [single species homogenous sphere (S1) and spheroid (SPH1); multiple spe-
cies mixture homogeneous sphere (S2) and spheroid (SPH2); and core shell (CS)] have been 
considered for simulating their respective optical properties.  

 
Spectral variation of SSA for the considered model shapes (S1, SPH1, S2, SPH2 and CS). 



In case of Si rich particle having shell of Fe, Ca C, Al and Mg, SSA (Single Scattering Albe-
do) was calculated for the aforementioned model shapes using core-shell optical models (fig. 1). 
SSA for CS has been observed to be in between the S1, SHP1 and S2, SPH2. This is attributed to 
the chemical composition of the respective model shapes. For S1 and SPH1 (only quartz), the 
SSA tends to 1 while the same found to be reduced (b/w 0.5 to 0.6) for S2 and SPH2 (homoge-
neous mixture of BC, Fe2O3, CaCO3, Al2O3 and MgO). The optics of the other analyzed particles 
will be discussed in detail during presentation.   
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